(51) 



(21) SSSSmSH-t POT/JP93/01493 

(22) SBSItiiSB 1993^10^188(18. 10. 93) 

(SOft^^Sf^-^ 
^IH^4/282001 1992^10^208(20. 10. 92) JP 

(71) mm A :f'<-c©igiCT»c^>^-c ) 

(TAISHO PHABMA.OBUTI OAL 00. . LTD. )CJP/JPD 
«rl71 3rCRaSflAE!SBa3Ta24§l# Tokyo, (JP) 

(75) ^m^/mmA (5ra»c^-c©^) 

<feSSfe«(SATO, Pumi e)CJP/JPD 

=r251 n^jmBUmmmyfLZTBl^Zig-^ Kanagawa , (JP) 
5^RpaS(AMAN0. Takchi ro)CJP/JP) 

©;(fCAMEO. Kazuya)CJP/JPD 
ffli&^=?(TANAMI , Tohru)CJP/JP) 
S.m »(MUTOH,Masaru)CJP/JP) 
-'MJiSSk (ONO . N a o y a ) C JP/J P) 
HB ?fe(QOTO, Jun)CJP/JPD 

7171 3e]^«SfiUSiI23eSS3TS2 4«l# ^aEfil&ti^^tbF^ 
Tokyo , (JP) 
(74) «3SA 

#3:t /hS£b?$ . ^(ODAJIMA.Heiki Chi et al. ) 
flOl 3KS«iSi»EISKlTB9*15-% B2|:g^^ 
<l^ffla^Sl^ Tokyo. (JP) 



(54) Title : PROSTAGLANDINE DERIVATIVE 

(54) ^^<D^^ ra;^^^?i/'^:^«*|*r 



94/08959 



(28.04.1994) 

(81) m^m 

AU, OA. KB. US, ®:«m8^( AT, BE. CH, DE, DK, ES. 
PR, GB, OR. IE, IT, LU, MO, NL, PT, SE). 



PCT ffl IS * » © 




C07C 405/00, A61K 31/557 



Al 



(11) BERSM*^ 



(43) 



WO 



1994^4A28B 



CI 




(57) Abstract 

A prostaglandine derivative represented by general formula (I), wherein Ri represents hydrogen or CpC^ alkyi, and R^ 
represents ^clohexyl or cydopentyl methyl. It has various physiological activities including the inhibition of platelet aggre- 
gation and the dilation of renal and coronary blood vessels, thus being useful for treating nephropathy and cardiovascular 
diseases. 
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TBSlit e r t -^^vUi? / U ;l/g^-^t> U.. 

'J - (J. Org. Chem. ).^53#. ^SSQO'^-i^dg 
8 8^) 3 j;:J;»3^*n©5S; (II) (ill) T^^n^W^ 

CtJl^T^gtt^iS Cm^iihJl^J^:^. xh^tKu-7^>. 
Ji-7";Wj:<!:) ^-CKf&^-^X. (IV) ©-fk^lSil^^feliKli: U»So 

±ss;E:^-*»H^T^l*4<b UT^ffl$ns±ie^ (iii) (ommrjiyi 
-"^^i^it^miy m^iiiiEm^(Dy3m [7=-h5'sKny u^-x ae 

IS trahedron Lett.) . ^3 0^. ^7 0 8 S'^-i^ (1 9 8 9^) ] K 



Uf-^^A (0II;tlin-y^7U'J f^*!/ A, t e r t -yf-^l/'J A/i <!f) 
Jriif^ U< Jiife^ll 0~)fe^3 0X:iCT^^JwK;5*^T$Hi:/=^. 2 
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mixmvm<hiiz^ (iv) oit-^m^. ^ (v) -cm^tn^mm 

»). (VI) ©ib^^*<^^.n5o 

IS m2XS-C?it>ti5i^ (VI) ©^b^^^x U f--^ A hU-sec- 
y^;l/;Ka/N'r K7-r K*^^0^. 8 -S^J 2 ^a*fflt>. *^-7 8~*^4 0 

hiUJi-vnc.!:) 4^-C3i(*:iS^W{Cal7t:-r S C iICi: 0 . (VII) 

20 (m4Xg) 

m3Xg-C?i'=>tiS^ (VII) ©^t^i^^-p- 
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l—me^M^mt^^m aJHt•t^Zt^zJ:^^ (VIII) (Dit-^i^izm 

< = 

B4x@-c'fie.n5a; (VIII) cD-fk^i^^fu •:^-'!7A ^.v i^^^ 

s Kny^'^nV K) "Ci&S LT7kSeS©«^S (TBS) ^l^ife-r<5C 
tICj:*). (I) {C:fo(,^TR' A<C,~C« T-'P^^v'Ug-eiS^^CD 
^^m<Oit^^ (la) ^ff^Clid^T^So 

(mexM) 

^ (I) ^C*Jt^TR» *<7ktflIl?T*S*^BJ®^b^«!l (lb) ± 

10 ieB5xs-rfie»nsic (la) <Dit^m<D:sL7.7'jvm^ (R") ^^tji 

^^Bg®;^: (1) ©^b^l^gii, J^T®S^g|^aj*^t>B§t>*^^j:ck9lc, ila 
20 ¥2 -5 0 2 0 0 9-^ll*te0^J9lcieig©^b^i^) iJt-cT fe^McS* 
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±M<fcO0Ifll/hSM (PRP) ^ntzo 
mfbWLMM<Dm^liB o r iKD-;^^ (Nature.miQ 4^. m 

5 9 2 1 9 6 2^) l^miS'Xnf^-^fZo RRP 100/flte 

xzf^^' >f '-A^izmmi^fz&mmm(om^m^mm5 fi i ^sdx.. 3 7 
"c. 1 0 0 0 r p mtti^T. i^rs^ hmz5 f£ \ (ommm 

ism LAD p cmnmm 4. 5 — 12. 5 /^m) ] ^j^jn-rscictjcj: 

MKioffl^*-^. I C5ofii^*a6. |aimF{cj|iJ^UT'fi/cPGE, OIC50 
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40 
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108 
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5 ** it^^i-si.u^2{i^n^'nmss.mmmi'SLi^2cDit^m-c$)Zo 

iii^h*-^'';l/y«t ((4:fi7~l 1 k 1 P 4 :^ h^<yu t'^ - 
yUNa (30mg/kg i. v. ) •^BWl'l^. MZliizmWimJ:^)^ 
10 JrttJCjf ALfc:^ — i-U*^t»BE (TP-4 0 0T. 

B-^^mnm) '^ift-vx^ mEEtimryzf (ap-6 3 0g. m^ytm 
mc^mn (at-6 0og. B*5femi±^) iz^fo&mLizo iEmmm. 
,5 It (MFv-2 10 0. a^^mttffii) izm^iy. ^mmtk^tz^om 

C tf— i^etC^jfilggM^SlJ^Ufe (Tsuchida^^ Arzneim. -F 

orsch.. ^3 mi 7 4 S'^-i^. 1 9 8 64P) o ^j:fc> S-fb^ 
i^liirj^y --'H;:T^)»b^ PGEi (i 3 0 0 3 0 0 0 p m o 1 / k 

gx *fJia^fc^«5Alil 0-3 0 0 0 pmo 1 /k g. *^H^cD{b^%« 
20 3-1 0 0 0 pmo 1 /k g*:>i:lfii»li)Rrt^^U/::o tfti^^SliS 1 

1 XkstLtZo 
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,0 i^nt^^mfs.mi^miSLV^mm.npmi 

;i/Na (30mg/kg i. v. ) t?JS»=^x ffliJB^&fcS^UTAX 

LevinskyiLevy®:^-^ [Handbook of Physiology (Section 8 ; 
2, Renal Physiology) ^ H 1 0 3 v^x 1 9 7 3^> American Physi 
ological Society] * t <i: LXetT® J: 9 «-ISSI^ff o /^lo 

»5 UT^— >*<5 Omg/kg/hrir/XSi'pIC^' l^Tf^y^S^ 
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i!}%^f*jeiijl : G F R (m 1 /m i n ) 
to (Jla^*^^ UT5^^>SS) 

5&f?L. 5 1 / k g/m i n ©t9:%fflST'Ti2©S:-^ffl*<b/j:S J: 9 

15 PGE, tilO — SOOpmol/k g/m i mmt^mAlil 0 
— SOOpmo 1/k g/m i iTC. LT*f|Bj©<(|:^!g5 3 ~ 3 
OOpmo l/kg/mi ntU^o 

PGE, -c«^-^^tlota■^s-c^>WJ^ll«tfi®^«*^. m«<Di^*n. i^^^ 

fflfiifc*>t>^ai-rs<t. :i^mm<oit^iss nttimit^<^ A<D^ti^'ti3 . 
2Rc;f3f&©«»:b*^Ly=o 
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5 izij-^-u'^nAi^. i<mmmmE.=^s.h^ yT.y'^—*)-- (mpu 

-0. 5s H*5fe1i^S!) *-t>M:^3fflT>7' (AP-6 2 0G. AP 
-6 2 1G> B*7fcmi±S!) ^-rft-UTie^ff (WI - 6 8 1 G. WT- 

6 8 5G. B^^mnm) {cib^l. 'L^t^mt^mmmmm^ h v ^- 

^<JVXtLxmm>(^1&iYiAT-6 0 OG. B*^mt±Si)lCTjaiJ^ L^Co 
10 SJtoSSaS'JSHSUiN finburye>o::^S (J. Pharmacol. Exp. Ther. . 
Ml 6 0'<--:^> 1 9 6 9^) ^^xhfc. AXD^KTJCg^BIS 

^> :£e4itI&MIeIJ£S*SiJiliU-C. iiM{wifli2i£S!j^ffl:/n--y (FR- 

1. 5. 2. B*^mtts) trmmv. -^(Dzra-y^mmmmi^ m 
Fv-2 10 0. B*5fem*ts!) izmmi^xm^Lfzo muit^<^(Dtsc 

--'Hw^JSU. PGE,«0. 3~10nmol/kg. Mmt^^A 
liO. 3~10nmo :^%m(Dit^m UtO . 1-3 nmo 

i/kg^ri/zi/kg ©iij^-ctft^ ufzo mMmm^^it. MMmm. 

SlftlWffi!n:fiTf^fflJi*fJS^k^'K!fAA<PGE, ©**j2^. *^B^©^k 
1 lii*M'fk^«!I A (D*tj 3 fiS-C* o A:„ 
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z(Dm^cofzib. :$:%m<^it^^tt^ mm^^izff^^i^v ^^fjaM 
(adjuvant) t^iz&^izmLtzmmi::mm^tLx. masfjizttzun 
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if S C <!: *<-C # -5 o 

ho. os—eo/zg. gDiS:^®Ji^(*i~6 0 0 g-e*<9. 
ciebTcnt.©ffl«* 1 B ii5i'-5iHi{c^r^»tT&-^-rsc<h>&<-c^'5o 

fi.^. it-^mco^^^^ mx.l-£ \'l 6. 17. 18. 19. 2 0-^^ 

IS "^-S) o 

(3S) - 3 - ■( t -yf-yt/-:^^ f->>U'>o4^'>) -3-i^^o^4--> 

(1) iy^/ a^^iyjU:fjjU^^^-*)-JU7'\:i h'2 5. 0 1 g (0. 223 
20 mo 1) ^^it:^^iy>l 5 0ml ^c^*^L> f^^W h U 7*^;!/?^;?. 

U-r >T-lr7^- h 7 8. 2 4 g (0. 2 3 4 m o 1 ) ^Sox-TM 
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i?j:^yl/ji-5^;l/= 9 5 : 5) J: *J ^MO . ( 2 E ) -3->^n^^ 
->;l/yn'<>''i' .y ^T->-y f-^l/iJ^-r^l/S 1. 74g(0. 189 
m o 1 ) 'S:MtCo 

(2) (2E) -3-i^i/n^^'>JVzfn^y ^ y i^Ti^-y ¥;/=^J\y 
5 JiX7";U2 9. 2 5 g(0. 1 7 4 m o 1) <£• J:--r7l/ ( :^ >y :/ 

^ii) 2 0 0 m 1 JC^*^ T^U:J>MglET- 6 OtJT'v'-l' yy5=-/UT 
yUi^-^A/N-f K^-r K (n-'\4^-9->^}g^ 0. 9 3N) 4 12ml 

(0. 3 8 3moi) ^1 d^mt^ifxua^. ^ h> izmi^mx' 3 0 n^m 

10 ISfOTK^?*. (0. 2N) . ISfn^igTk-eiSfe^L. BSSSv^^i^-:; 
A-clfeg^L//c©-^iii^L/. •>U:;^;y>'l/;^^A^nv hir5-7^- (n- 

: B^g?Ji^yl/= 1 9 : 1-9 >: 1) <i:Mg (5 7. 0-5 8. 
5^/0. 40-0. 42mmHg) J; »?*tS3 Lx t-T-S ( 2 E) 
-3-->^n'\:^^>'yU-2-yD'^>-l-;^--/U2 0. 1 g (0. 1 

IS 4 3 mo 1) ^mtio 

(3) 4 A©*l/ + i^-->-yX©efe^<'^^^- 1 3. 7gJctg{b 
y ^l/:/2 1 Om U ^:J'>7^ h^-r v:/'n5h;^-9-i' K8. 6 0ml (2 

8. 7mmo 1) *in^T-10 20t:iC^jpb. L ( + ) -i^-T 

yya f;l/^'-:$' h 7. 30ml (34. 4 mm o 1 ) ^inx-T 8 

20 O^mWVfZo (2E) -3-v/^a'v^->;U-2-3/'n^>- 1 

-Ji^20. 1 g©ig{t> ^l/^^JSE6 8. 4m 1 ^Sdx. -3 0^ir?fe 
4(1 UT 3 0 35-!tJ^ L/=0^. t e r t -:^^;l/t Ko^;U;i-4^ > K-ig 
{b>f^U>S« (3. 20N)80. 6ml (0. 2 58mol)«"5 
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15. 5 ml ^Sn^TS O^s y -/^ti- h "tf J^=S:ijaA.X imm. ■br'y 
5 i^i^/l/ji-T^yH 8 3ni K 1 N NaOH 115ml^iDX.T 

^;l/a:--7^;l/= 1 : 1 — 1 : 2) (2S. 3S) - 3->^d'\ 

4^->>'U-2. 3 -i'-i^^^-i^- 1 -•/d/nV--;u2 2. 7 8 g^?i^o 
to (4) (2S. 3 S) -3-'>^o's^v/;U-2. 3-Jcd5^x-l 
-:fD/sV-7l'2 2. 7 5 g (14 6mmo 1 ) ^i^^k^ ^U>2 3 0 
m 1 IctjiNU. CCT^ v/^l'^' o5-r Kl 2. 4ml (16 0mmol) 
^Jn^> h y Ji^;UT 5 >2 4. 4m l (1 7 5mmo 1) ^2 

IS 7K*in^TS^S?jif-7U-e}fitbU. W^^^igss (IN) . iSfafi-E--? 

(IS. 2 S) - 1 -^i' n'v^-i^yu- 1, 2-i'i5^>-3-p' ->a 
4^i/yn/N-:^3 7. 0 6 g^'(i/=<, 

(5) (I S. 2 S) -l-'^^a^s^i/ylz-l. 2-J^4-:^>-3 
to ^ci^^v^::^ D/<>3 7. 0 2 g (1 5 8mmo 1) *DMF 26 

0 m 1 izmt^ mit U^-i^AlS. 4g(316 mm o 1 ) ^Snx.T 

5 ovx2mrsmwi^tzo 
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■57^- (.n-^^D-> : B^KJif--'U= 2 0:l)irJ:|3(lS. 2R) 
-3-i^ua-l->i; a-^^'yjU- 1 . 2 - Jisi?^ v':/o.'<>2 2. 
5 6 g*'fi/::o 

(6) (IS. 2R) -3-J^oo-l->^n's+v';l/-l. 2- 
5 i:l-:4=->yn/N->2 2. 3 2 g (1 2 8mmo I ) h Ko:75 

>2 2 Om 1 - 7 0*\:-Cn-:/^;l/U^'i7 A (n-'v^-i^-^ 

@J«2. 5N) 15 3ml ( 3 8 3 mm o 1 ) «-Snx.T 1 I^Fallt^ U^o 

: B^SeJ^5^>'I/=6 : 1-3 : 1) (Cj: (IS) - 1 - •> 
D^+'>>/l/-2-ynh'>-l-:t-yH 8. 1 8 g*{iy::o 

(7) (IS) - 1 -i^i^ a's:^>'^U-2--/o f>- 1 -:J--7H 
8. 10g(128mmol) ^DMF 15 4ml »r^*>L/. t e r 

15 t--/f^yUi?^^;l/>U;U^n 'J K2 3. 1 g (1 5 3mmo I ) 

ji_7-;l,= l 0 0 : 2-1 0 0 : 3) > US (6 2. 4^-6 4. 2*^ 
20 /O. 4 5-0. 4 7mmHg) TltS!L> Sie'fb^'g32 4. 7 7 g (9 
8. Immo 1 ) 'irmfZo 

bp 6 2. 0-6 3, 5X;/0. 5 7-0. 7 3mmHg 
•H-NMR (CDCI3. 200 MHz) ffppm: 
0.09 (s. 3e). 0.13 (s. 3H)^ 0.91 (s. 9H)> 0.92—1.88 (m. IIH). 
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2. 36 (d. J=2. IHz. IH). 4. 09 (dd. 1=6. IHz. 2. 2Hz. IH) 
I R (n e a t) : 
331K 2929. 2856. 2115. 1473. 1463. 1452. 1386. 1362. 1338. 
1252. 1105. 1088. 1069. 1028. 1006. 986. 938. 915. 899. 836. 
5 778. 653. 627. 577 cm"' 

(3S) -3- ( t -y^^/l/i^^ f-vt/'>P4^'>) -4-'>^o^>f- 

1 - ^ > 

10 bp 61. 0-^-62. 42 — 0. 48mmHg 

•H-NMR (CDCI3. 200 MHz) 5ppm: 
0.12 (s. 3H). 0.14 (s. 3H). 0. 85—2. 09 (m. UH). 0.91 (s. 9H). 
2.37 (d. J=2.0Hz. IH). 4.35 (dt. J=6.8Hz. 2. OH2. IH) 
I R (n e a t ) : 

15 3312. 2953. 2859. 2114. 1473. 1463. 1386. 1362. 1337. 1253. 
1105. 1082. 1006. 940. 838. 810. 778. 654. 627 cm-» 

nmmi 

(3-^^-9--9-T^^4^->-9 1 6. 17. 18. 1 
9. 20-^>^>^/t^-l 5-'>^o^^'>/l^-l 3. 14-i^-rfcK 

20 p-PGF,a at^miy (oni^ 

(1) (3S) -3- ( t -y^J^/u-^^ f--'l^>n4^i/) -3-v/i?u 
^^i^jvyay<- 1 — (y (3. 6 1 g) >'2 8.8ml \zmm 

b. O'CTn-^f-zl/U f-'?^ (1.9 5M. 's^-'fi/^tt. 6.4ml) 
^Uax.. l^2aS[-e3 O^FalStf^L^o CCDS^j^lwOtJ-Uv^i^/l/Tyi/S 
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^T^A^nU K (0.97M. ^^If-^mm. 14.8ml) *Snx.x M 

a^TS o^Fam^L^o z.(ommzmM-c (4R) -2 - (n. n- 

> h-2-J^>-l-^> (0. 2 5M. 'O-b'y^aE. 14.8ml) 
5 ^tnx.. 1 5 5^FBl!tr#UfCo RJS?S'&^+i^> CI 0 0ml) -IS^n^ 
^kT>*-'> AtK^^K (10 0ml) -tggSTk^JS (3M. 30ml) 

Oml) -egfe^.UfCo f4t>*i^W«iM^f£j^. ziSSUTlffc^M^v/ u 

10 0 : 1) -cmmi^X (3R. 4R) -2-^^U>-3- C (3' S) 
-3' - C t -y^JUi^ ^^Jl^iyxj^iy^ -3' - ^ n^s^^- •>;i/:r a 
—^—ji/] -4 - ( t -T/^^l/v';^ ^;U->n4->') ^iJ'n^y 
^y-l-3*-i'3. 69g*^fco 
'H-NMR(CDCl3N 20 OMH z) <5 p p m : 
15 0.07. 0.08 *>«tOf 0.12 (3s. 12H). 0.88 (s. 18e). 0.92—1.92 
(m. UH). 2.32 (dd. J=7. 4Hz. 17. 8Hz. IH). 2.71 (dd. J=6. 5Hz. 
17.8Hz. IH). 3.48—3.58 (m. IH). 4.11 (dd. J=l. 4Hz. 6. 2Hz. IH), 
4.20—4.32 (m. IH). 5.55 (d. J=2. 6Hz. IH). 
6-13 (d. J=3.0Hz. IH) 
20 IR(neat) : 

2930. 2850. 1375. 1640. 1470. 1380. 1255. 830. 770 cm"' 
(2) TJl^^y^mT. -6 0"Clc*>H>T4-:^^V-5-;f7;UjKy 
h^iy^>^Ji^MS6 (II) a-v* K (0. 6 8 M. -r h 5 h Ko 7 ^ > 
^JK. 11. 1ml. 7. 54mmol) iZi^T^itm (I) • 2^it 
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'J^'fA (1. OM^ t Kn:7-5 9. 43mK 9. 4 

3mmol) *Snx.iHiaStf 1 6 0 ^T? 

±IB (1) -^mtz (3R. 4R.) -2-^^U>-3- [ (3' S) - 
3' - it -:/f-JU'J / 'f-j\/'yv4riy') -3' --v^ n^^v/;u:/p/< 
s -1' -4- ( t -y^yUi^y f'-'l/i'n^i/) '>i7a^>if 

>-l-7i->Cl. 80gx3. 7 7 mmo 1} (Di^:r.=f-ji'j^ — 7^ji'l 
3. 2m 1 ©^Jgi^' an h >J y ^yU->5 > (0. 86mK 6. 79 
mmo I) ^Jnx.. m^L/^j:*<t>*^l2BtPa^A^«:^T0'C^T#aU/=o R 
Jtx?^ JCISfpigjbT — A7K^f£ 5 7ml ^Jnx.. ^+-9- vffitij L/Co 

^SIM^v^J^^>'^^-T--'U (3. 8ml) -f yya f/UT;U3— 7U (i 
5. 2ml)JC^/SL/x p- hyl/^>;^^l/'^>®Jh*'J v'vie (4 7mg. 
0. 18 9mmo 1) mta-C 1 6Nrfaitl^ LA:o KJ&mz^^ 

•9-i^2 Om I *Jn;t> ISfnfiWTK*? J:U^t&fn^Je7K-Ci!fe^^. m 
IS J^UTi#e»n/::^M*'> U 7:7yyU:J' a-;? 7 - (SglSiK : ^4■ 
i^ :/ : B^gE^^-'l'= 9 : 1 ) -T^ffSS bT 3 1 6 . 17. 18. 
19. 2 0 -'^v^ 1 5 - i^^' o'x-^v'^u- 1 3. 14-i^7't 

Kp-PGEi > ^-'I'JiXT^yl' 11. 1 5 - t'X ( t -y^^^rUv'^ ^ 
^l/j/ij A/a^--ryU) 1. 4 2g*?f/Co 
20 'H-NMR (CDC 1 s . 2 0 OMH z) 5 p pm : 

0.08 (s. 3H). 0.09 (s. 3H). 0.10 (s. 3e)> 0.12 (s. 3H)^ 
0.82—1.91 (m. 17H)x 0.89 (s. 9H)> 0.90 (s. 9H)x 
2. 04-2. 28 (m. IH). 2. 17 (dd, J=7. OHz. 18. 2Hz. IH). 
2.65~2.77 (d. 1H). 2.67 (ddd. J=l. 3Hz. 6. 6Hz. 18. 2Hz. IH). 
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3.52 (t. J=6.5Hz. 2H), 3.76 (s. 3H)> 4.05-4.12 (m. 1H)> 
4.07 (s. 2B). 4.22-4.35 (m. IH) 
I R (n e a t ) : 

•2930. 2856> 2235. 1747. 1473. 1463. 1377> 1362. 1253. 1208. 
5 1141. 1102. 1061. 1007. 940. 898. 882. 839. 779. 670 cm' 

( 3 ) -his ( 2 ) Tntzit^m (1. 50g. 2. 46mmol)0 
7^ h^t Kn75> (1 2. 3m 1) 8t)lc?#giU. 
A h U - s e c -y^;U'f:n/N'i' K^-r K (1. OM. T^h^hh'p 
7^ 3. 2 0ml. 3. 2 Ommo 1 ) ^mTl^tio -7 

■ 0 x-imnmni^tzmi. mi^NHr-^ix^SLK^M.i^fzo cntc. 35% 
Mmityi^m7i(.mm. (3. 2m n ^mTVfz'^.. m^x-i b^mmw^ 

fzo f^m^itr i^^e^^ (5 Om I ) t:t.-^j\, (5 0ml) 

^inxyt^. WtSii^^SIL. 7K^*^--ryU (3 0ml) T?i*tiJ U^o 

15 jg^«*MEET. g^UTffi5fe^^©3-^+-y--l 6. 17. 18. 1 
9. 20-'^:^^>'-'i'-l 5-->i^o's^i/yU-l 3. 14-v^7*tK 
n-PGF,a y 11. 1 5 - t':^ ( t - rf-^W y 

f-/W'>y ;l/ai--r>U) 1. 5 0g«:?i/::o 
»H-NMR (CDC 1 3 . 3 0 0MHz) 5ppm: 
20 0.08. 0. 09. 0.10 isXlf 0.11 (4s. 12H). 

0.88 *Jj:t/ 0.90 (2s, 18H). 0.92—1.34 (m. 6H), 

1.36—1.90 (m. IIH). 1.94—2.06 (n. 2H). 2.42—2.50 (m. 2H). 

3.54 (t. J=6.6H2. 2H). 3.76 (s. 3H). 4.08 (s. 2H). 

4.02-4.10 (m. IH). 4.10-4.15 (m. IH). 4.23—4.29 (o. IH) 
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I R (n e a t ) : 
3522. 293K 2856s 2232> 1757. 1473. 1463. 145K 1388. 1362. 
1255. 1211. 1141. 1104. 1060. 1006. 964. 898. 838. 778. 
669 cm"* 

5 (4) ±12 (3) -Cl^/^r^b^i^ (3 3 Omg. 0. 5 4mmoI)© 
mt^=J^\yy ( 1 . 3 5ml) mm^A-'J;^^JVTxJ\£^)'Jy (3 
3 Omg. 2. 7 Ommo Dip- h;i/ai>^;l/;h— /U^' n U K ( 5 
15mg. 2. 7 Ommo I ) ^JOX.. ^Sti^SL/;^. SEfFam^ 
Lfco ^tUC. fiafD^StTK^:^ h ^} J^-A(.mm. (l 5m l ) ^feSDX.. ^ 

±saRf6:-em^.nyta^fi£ie5 (1 0 2. 3mg. O. 13 4mmol) 
<DN. N-i^y f-^l/^yl/AT S K (1. Om 1 ) 7=- h v-n- 

15 -r^^PT^^— '^^A^'o^'l' K (1 5 2. 7mg. 0- 67mmol) 

«-iox.. 4 ox;-c— ^Jtl^Lfco fiSfa^igTk (5m i) 's 

;i-^>-9 /S-^'no- 1 6. 17. 18. 19. 2Q-^:y^ J jV- 
20 1 5 -^^ 0^x4^ 1 3. 1 4->»7^t Ka-PGF,a 

J^Xx^u 11. 1 5-t'x (t-y^;l/i?^^yl/>y;l/ji--r;b) 5 

8. Smg^-S/To 

»H-NMR (CDC 1 3 . 3 0 OMHz) 5 p pm : 
0.07. 0.08. 0.09 *>«tOf 0.10 (4s. 12H). 
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0.87 *JJ:CJf 0.90 (2s. 18H)^ 0. 92~1. 30 (m. 6H), 
l.SS'-l.QO (m. IIH)^ 2.06—2.18 (m. 2H), 2.25—2.32 (m. 2H), 
3.53 (t. J=6.6Hz. 20). 3.76 (s. 3H). 3.90—4.01 (m, IH). 
4.08 (s. 2H). 4.03-4.10 (m. IH). 4. 20-4.28 (m. IH) 
5 (5) ±m (.4) -cmtzit^m CI 5 6. 4mg. O. 2 3 6mmo 
1 ) ©THr h - h (8 ml) m^iZ^ OX-CH V > CO . 7 5m 
1) fcJ;Cf f'J "i^ A ^.t) h'vY>y ti ') n (0. 6ml) 

Om 1 ) -IfifDJ^lJTK^-^ h V^2^7i(.mm (1 Om I ) tpizmnVf£t< 

WtJL^jV: ^ ^ J -JU=5 0 : 1) iZ^f)nmbX3-:t^-*)--9-7' 
^^•>-9 ;S-^ no- 1 6. 17, 18, 19. 20-^>^ J Ji^- 
15 1 5 -i^^' n's+^yU- 1 3. 1 4 - i^-r't Ko - P G F , a 
JiX7^/l/6 1. 4mg^mtz„ 

•H-NMR(CDCls. 300MHz)<5ppm: 
0.80—1.35 (m, 6H). 1.40—1.89 (m, 13H). 2.08-2.36 (m. 4H). 
3.56 (t, J=6. IHz. 2H)> 3.76 (s. 3H)> 3.90—4.00 (m. IH). 
20 4.08 (s. 2H), 4.14 (dd. J=L 8Hz. 6.0Hz. IH). 
4.31—4.40 (b. 1H) 

(6) ±12 (5) xnizit^m (61. 4mg. 0. 142mmol) 
<D^9 J-)\y (2. 6m 1 ) -tK (0. 2 5mi) ^mz.^ TKSE^b U ^ 
-^A • iTKfQ*^ (30m 0. 71mmol) *iJDX.. MST 1 i^Pal 
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mnvfzo nm3Lf-)v csmn ^m^tz^^ o. lummi^^^mm^'p 

5 - mWimU : BlFS?J^f->'l' : p< / -^U= 10 : 1) J: f&S! LT 3 
-:5^+1^-9-•r*4^'>-9 iS-^nn-l 6. 17, 18. 19, 2 
O-'^^rJ^y^U- 1 S-v'^'D's^v/^U-l 3. 1 Kn-P 
GFia 32. 9mg*?iA:o 

•H-NMR (CDC 1 3 . 3 0 OMHz) 5 p pm : 
10 0.85—1. 36 (m. 6H). 1. 43-'l. 90 (m. 13H). 2. 08~2. 39 (m. 4H), 
3.58 (t, J=5.8Hz. 3.89—4.01 (m. IH). 4.10 (s, 2H). 

4.16 (dd. J=1.7Hz, S.OHz. IH). 4.30—4.41 (m. IH) 

3->^^i^-9-7^^4^->-9 7. 18. 19. 20 
IS -7- V3 J )V- 1 6-->^ n^>^>>P- 13. 1 4- >^7"b Ka - PG 
F, g (4b^ife>.2) 

nmmioy cd ~ (6) tiiiiiicuT ci) ~ (6) (o^nm-v^ 

(1) (3R. 4R)-2-^^l/>-3-[(3' S)-3' -(t 
20 -^"f-JV'J / f-)\^i/u^i/^ -3' -•>^' n'05^.>P>r:jf- 1' ->f z:. 
-4 - ( t ^^l/v'P + v^) 0'>^>'^ 1 
'H-NMR (CDC 1 3 . 3 0 OMH z) 5 p pm : 
0.07-0.17 (m. 12HK 0.89 (s. 18Hk 1.03-2.02 (o. IIH), 
2.33 (dd, J=7.6Hz, 17.9Hz. 1H)> 2.71 (dd. J=6. 4Hz. 17. 9Hz. IH)^ 
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3.41—3.58 (m. IH). 4.22—4.31 (m. IH). 4.39 (t. J=6. 7Hz. IH), 
5.55 (d. J=2.4Hz. IH), §.14 (d. J=3. Oflz. IH) 
I R (n e a t ) : 
2930. 2850> 1735. 1638> 1460. 1360> 1245. 1220. 1100. 1000. 
5 935. 825. 770 cni-» 

(2) 3-:^^1^-l7. 18. 19. 2 0 -f^ h 5 7 ^P- 1 6 - > 
^ n'Of-yl/- 1 3, 1 4-':^f*t Kb-PGE, >^>'l/jcx-5=^;l/ 1 

I, 15- fx it-yf-Jl^'J;<^J\^'yOJl^J^-i^J\y) 
'H-NMR (CDC 1 3 . 2 0 OMH z) <5 p pm : 

,0 0.09 (s. 6H). 0.11 (s. 3H). 0.12 (s. 3H). 0.89 (s, 9H), 
0.90 (s. 9H). 0.95—2.27 (m. 19H). 2.58—2.76 (m. 2H). 
3.52 (t, J=6.4Hz. 2H). 3.76 (s. 3H). 4.07 (s, 2H). 
4.22-4.34 (m. IH). 4.36 (dt. J=6.4Hz. 1.6Hz. IH) 
I R (n e a t ) : 

,5 2953. 2858. 2235. 1747. 1473. 1463. 1439. 1362. 1254. 1208. 
1142. 1103. 1006. 940. 839. 779. 670. 577 cm"' 

(3) 3-;t + i^-17. 18. 19. 2 0 -t^ h 5 y ^u- 1 6 - •> 
^ p'^^:/f•;^- 1 3. 1 4->'f^h Ko-PGFia y ^^WiX-r^l/ 

II. 15-t*x ( t --/f-^Ui^^ ^;l/i/y -r^l/) 
20 'H-NMR (CDC 1 3 . 2 0 OMH z) 5 p pm : 

0.09 (s. 3B). 0.10 (s. 6H). 0.11 (s. 3H). 0.88 (s. 9H). 
0. 90 (s. 9H). 0. 95-2. 10 (n. 20H). 2. 40-2. 51 (m. IH). 
3. 55 (t. J=6. 4Hz. 2H). 3. 76 (s. 3H). 4. 02-4. 17 (m. IH). 
. 4. 08 (s, 2H). 4. 21-4. 30 (n. IH). 
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4.36 (dt. J=6. 4Hz. 1. SHz. IH) 

1 R (n e a t ) : 

3523. 2952. 293U 2858. 1758. 1473. 1463. 1439. 1388. 1362. 
1253. 1211. 1140. 1103. 1077. 1006. 939. 838. 778. 668 cm-^ 
5 (4) 3-^ + 1^-9--r:t+'>-9/3-iJ^an-l 7. 18. 19.. 

2 0-^ h^v'yl'- 1 6->i^a^-^^jU- 13, 1 A-z^'rh Kn- 
PGF,a ^ 11, 1 5 - k*x ( t -^f^^Pv'^ 

'H-NMR (CDC 1 3 . 2 0 OMH z) d p pm : 
10 0.07 (s. 3H). 0.08 (s, 3H). 0.10 (s. 3H). 0.12 (s. 3H). 
0.88 (s. 9H). 0.90 (s. 9H), 0.95-2.17 (n. 20e). 
2. 28 (ddd. J=8. 9Hz. 5. 3Hz. 1. 7Hz. IH). 
3.54 (t. J=6.5Hz. 2H). 3.76 (s. SH). 
3.96 (dd. J=15.2Hz. 7.5Hz. IH). 4. 08 (s. 2H). 
15 4.15 (q. J=5.3Hz. IH). 4.35 (dt. J=6. 5Hz. 1. 7ez. IH) 
I R ( n e a t ) : 
2952. 2858. 2233. 1761. 1743. 1472. 1463. 1439. 1389. 1362. 
1255. 1206. 1142. 1075. 1006. 940. 838. 812. 778. 670 cm-' 
(5) 3-:i-^1^-9-7*3^^>'-9 /S-jJ'na-l 7, 18. 19. 
20 2 O-v" h'y J 1 1 3. l^-i^T^tKa- 

PGFia / f-Ji/j:-X'rJV 

•H-NMR (CDC 1 3 . 3 0 OMH z) 5 p pm : 
0.83-1.34 (m. 6H). 1.44-1.82 (m. IIH). 1.90 (br s. 20). 
2.10—2.30 (m. 3fl). 2.31 (ddd. J=9. 9Hz, 6. 4Hz, 1. 8Hz. IH). 
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3. 50'-3.60 (m, 2H)^ 3.76 (s. 3H). 

3.95 (dd, J=14. 3Hz, 7. 4Hz. IH). 4.09 (s. 2H). 

4.35 (q. J=6.5Hz. 1H)> 4.42-4.48 (m, IH) 

1 R (n e a t ) : 

5 340U 2922. 2852. 2234. 1757. 1447. 1283. 1217. 1140. 1045. 
983. 895. 800. 706. 581 cm-» 
(6) S-^t^^-d-'r^^iy-d 0-i^ux3-17 . 18. 19. 

2 0-7" h^y-'l'-l 6-iyi^^^:yf-J\^- 13. 1 4-v'7'b Ka- 
P G F 1 a 

10 'H-NMR (CDC 1 3 . 3 0 OMH z) <5 p pm : 

0.80-2.25 (m. 20H). 2.34 (ddd. J=9. 9Hz. 6. 5Hz. 1. 9Hz. IH). 

2.96 (br s. 3H). 3.54-3.64 (m. 2H). 

3. 95 (dd, J=13. 8Hz. 7. SHz. IH). 4. 10 (s. 2H). 

4.36 (q. J=6.5Hz. IH). 4.40 (dt. J=7.0Hz. 1.9Hz. IH) 
15 IR(neat) : 

3392. 2945. 2867. 2237. 1732. 1445. 1219. 1134. 1046. 785. 
668 cm-» 

3-:^4"-9--9-7":r4^'>-9 /g-^DO-1 6. 17. 18. 19. 
20 2 0 y jV- 1 5 - i^^ vi^^i/jU- 13. 

PGFig t (-fb^^ 1 g> t -y?^;ujcx-r-yl/) CD 

nmmio (2) ~ (5) tmmzLx (2) - (5) ©sxm-c-e 
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(2) . 3-;i-+1^— 16. 17. 18. 19. 2 0 -^^i' y J\y- 1 
5-i/^n^4^->;U- 1 3. 1 Kd-PGEi t -^^^l/oi 
Tsv-Jiy 11, 1 5-t*x (t-yf-;Ui^^^;U'>U;l'i--r;i/) 
•H-NMR (CDC 1 s . 2 0 OMH z) 5 p pm : 

5 0. 08 (s, 3H)> 0. 09 (s. 3H). 0. 10 (s. 3H), 0. 12 (s. 3H), 

0.83~1.93 (m. 17H). 0.89 (s. 9H), 0.90 (s. 9H), 1.48 (s. 9H)^ 
2.09—2.28 (m. IH). 2.16 (dd. J=18. IBz. 7.1Hz. IH). 
2.65—2.77 (m. IH). 2^67 (ddd. J=18. IHz. 6. 5Hz. 1. 4Hz. IH), 
3.51 (t, J=6.3Hz. 2H), 3.93 (s. 2H). 
10 4.08 (dd. J=6.2Hz, 1.5Hz. IH), 4.22—4.35 (m. IH) 
IR(neat): 
2930. 2857> 2235. 175U 1473. 1463. 1393. 1369. 1252. 1227. 
1136. 1062. 1007. 940. 898. 881. 839. 779. 670. 585 cm"' 

(3) 3-:^^-9--16. 17. 18. 19, 2 0 -'^^^ y /W- 1 
IS 5 - n's+i/yP- 1 3, 1 4 - v'-r t Ku- P G F , a t-zf'f- 

jVzcT^^jV 11, 1 5 - t*X ( t -yf-Zl'v'y f'^Uv' U /I'J:- — 7=^;W) 
'H-NMR (CDC 1 3 , 2 0 OMH z) 5 p pm : 
0.08 (s. 3H). 0. 09 (s. 3H), 0.10 (s. 3H). 0.11 (s. 3H). 
0.80-1.31 (n, 6H). 0.88 (s. 9H). 0.90 (s, 9H). 
20 1. 23 (t, J=7.2Hz, 2H). 1.38-1.92 (m. 9H). 1.48 (s. 9H). 

1.92—2.05 (m. 2H). 2.41—2.58 (m. 2H). 2.56 (br s. IH), 
3.53 (t. J=6.4Hz. 2H). 3.94 (s. 2H). 4.01—4.18 (m, 2H). 
4.23-4.30 (n, IH) 
I R ( n e a t ) : 
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3523. 2930. 2856, 223K 1751. 1473. 1463. 1392. 1369. 1251. 
1137. 1104. 1059. 1006. 964. 940. 838. 778. 669 cm-' 

(4) 3-^^-*)--9-7'^^iy-9 17, 18. 
19. 20-^:y^ ^ J\y-15-'yi^m^^i^ju-l3. 14-i^7'h 

5 Ka-PGFia t - y 1 1 . ^ 1 5 - fx ( t - 

'H-NMR (CDCls. 200 MHz) 5ppm: 
0.07 (s. 3H). 0. 08 (s. 6H). 0.11 (s. 3H). 0.85-1.32 (m. 6H). 
0.87 (s. 9H). 0.90 (s. 9H). L 26 (t. J=7. 2Hz. 2H). 
10 1. 37—1.91 (m. 9H). 1.48 (s. 9H). 2.07—2.17 (m. 3H). 

2.29 (ddd. J=8.9Hz. 4. 9Hz, 1. 6Hz. IH). 3.52 (t, J=6. 5Hz. 2H). 

3.89- 4.00 (m. IH). 3. 94 (s. 28). 

4.07 (dd. J=6.2Bz. 1. 6Hz. IH). 4.19—4.29 (m. IH) 
I R ( n e a t ) : 

IS 2931. 2857. 2233. 1750. 1473. 1463. 1392. 1369. 1255. 1137. 
1006. 940. 838. 779. 670 cm" 

(5) 3-^^-t^-9-7^*^v/-9 iS-r^na-l 6. 17, 18. 
19. 2 0-^>^ yjU-15->i^ti^^-yjl.-l3, 14-v'xt 
Ka-PGFia t - yf->>UiX5=-/l/ 

20 »H-NMR (CDCIs. 300MHz) 5 p p m : 

0. 96—1. 34 (m, 6H). 1. 26 (t, J=7. Iflz, 2H). 1. 48 (s, 9B). 
1.48—1.90 (m. 9H). 1.98 (br s, 2H). 2.10—2.29 (m. 3H). 
2.32 (ddd, J=9. 9Hz, 6. 4Hz, 1.9Hz. IE). 3.53 (t, J=6. 2Hz. 2H). 

3.90- 4.00 (m, IH). 3.95 (s. 2H). 
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4.14 (dd. J=5.9Hz. 1. THz. IH). 4.33—4.39 (m, IH) 
I R (n e a t ) : 
340K 2978> 2929. 2855. 2234. 1747. 1451. 1394. 1369. 1233. 
1161. 1136. 1014. 894. 845. 757 cni-» 
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Prostaglandin derivs. of formula (I) and their salts are new where Rl is H 
or 1-6C alkyl; R2 is cyclohexyl or cyclopentylmethyl . 

USE/ADVANTAGE - (I) inhibit platelet aggregation and dilate arteries, 
so improve renal function, useful in treating nephritis, kidney disease, 
renal insufficiency, hypertension, cardiovascular disorders, cardiac 
insufficiency and poor circulation. (I) are more active than other 
9-halo-substd. prostaglandin derivs. Dose is 0.05-60 micro-g/day i.v. or 
1-600 micro-g/day orally. 

330mg (0.54 mmol) 3-oxa-16 , 17 . 18 , 19 , 20-pentanol-15-cyclohexyl- 
131 , 4-dehydro-prostaglandin Fl or methyl ester 11 , 15-bis ( t-butyl 
dimethylsilyl ether) was dissolved in 1.35 ml CH2C12 and 330mg (2.70 mmol) 
4-dimethylaminopyridine and 515 mg p-toluene sulphonyl chloride were 
added. After stirring for 5 hrs . at room temp., NaHC03 soln. was added and 
mixt. was extracted with hexane. The extract was washed, dried, filtered 
and cone, leaving 102.3 mg. residue (0.134 mmol). 1.0 ml 
N,N-dimethylf ormeunide was added to dissolve the residue 152 7mg (0.67 
mmol). Tetra-n-butyl ammonitim chloride was added and mixed at 40 deg.C. 
NaCl soln. was added and the mixt. was extracted with hexane. The extract 
was dried and filtered, and the solvent removed. 58.3 mg of 
3-oxa-9-deoxa-9beta-chloro- 16 , 17 , 18 , 19 , 20-pentanol- 15=cyclohexyl- 13 , 14- 
didehydro- prostaglandin F, alpha methyl ester 11, 15-bis( t-butyl 
dimethylsilylether) (lA) was obtd. . 
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